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Abstract
Objective:  This  study  aimed  to  survey  children  with  celiac  disease  (CD)  for  psychiatric  disorders,
determine  the  possible  factors  that  predict  psychopathology,  and  analyze  health-related  quality
of life  and  possible  factors  that  could  affect  the  quality  of  life.
Methods:  In  this  study,  all  children  completed  the  Schedule  for  Affective  Disorders  and
Schizophrenia  for  School  Age  Children  --  Present  and  Lifetime  Version  --  Turkish  Version  (K-
SADS-PL-T),  as  well  as  the  Pediatric  Quality  of  Life  Inventory  (PedsQL)  for  the  8--12  age  group,
and a  sentence  completion  test.  A  face-to-face  interview  was  performed  with  the  parents  of
the participants  to  inform  them  about  the  study.
Results:  This  study  included  52  children  with  celiac  disease  in  the  age  range  of  8--12  years,  and
40 healthy  children.  The  mean  age  of  the  study  group  was  10.36  ±  0.36  years,  and  31  (59%)  of
them were  females.  The  mean  age  of  the  control  group  was  10.35  ±  0.46  years  and  24  (60%)  of
them were  females.  The  mean  subscale  scores  of  the  Pediatric  Quality  of  Life  Inventory  were
signiﬁcantly  lower  in  children  with  celiac  disease  when  compared  to  the  control  group  (p  <  0.05).
There was  at  least  one  psychiatric  disorder  in  the  26  (50%)  children  with  celiac  disease.
Conclusions:  This  study  has  shown  once  more  that  celiac  disease  is  associated  with  some  psy-
chiatric signs/diagnoses,  and  that  it  decreased  quality  of  life.  Further  studies  are  needed  to
determine  the  factors  that  could  reduce  the  psychiatric  signs.  It  is  apparent  that  those  studies
would contribute  new  approaches  to  improve  diagnosis,  treatment,  and  quality  of  life.
© 2016  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Psicopatologia,  qualidade  de  vida  e  fatores  relacionados  em  crianc¸as com  doenc¸a
celíaca
Resumo
Objetivo:  Neste  estudo,  foram  avaliadas  crianc¸as  com  doenc¸a  celíaca  (DC)  para  veriﬁcar  a
existência de  transtornos  psiquiátricos,  determinar  os  possíveis  fatores  que  predizem  psico-
patologia e  analisar  a  qualidade  de  vida  relacionada  à  saúde  e  possíveis  fatores  que  podem
afetá-la.
Métodos: Neste  estudo,  todas  as  crianc¸as  responderam  à  Entrevista  para  Transtornos  Afetivos
e Esquizofrenia  em  Crianc¸as  em  Idade  Escolar  --  Versão  Presente  e  ao  Longo  da  Vida  --  Versão
Turca (K-SADS-PL-T),  bem  como  ao  Inventário  Pediátrico  de  Qualidade  de  Vida  (PedsQL)  da  faixa
etária de  8-12  anos  e  ao  teste  de  completar  sentenc¸as.  Uma  entrevista  presencial  foi  realizada
com os  pais  dos  participantes  para  informá-los  sobre  o  estudo.
Resultados:  Este  estudo  incluiu  52  crianc¸as  com  DC  entre  as  idades  de  8  a  12  anos  e  40  crianc¸as
saudáveis.  A  idade  média  do  grupo  de  estudo  era  de  10,36  ±  0,36  anos,  e  31  deles  (59%)  eram  do
sexo feminino.  A  idade  média  do  grupo  de  controle  era  de  10,35  ±  0,46  anos,  e  24  deles  (60%)
eram do  sexo  feminino.  Os  escores  médios  das  subescalas  do  PedsQL  foram  signiﬁcativamente
menores  em  crianc¸as  com  DC  quando  comparados  com  o  grupo  de  controle  (p  <  0,05).  Havia
pelo menos  um  transtorno  psiquiátrico  em  26  (50%)  crianc¸as  com  DC.
Conclusões:  Este  estudo  mostrou  mais  uma  vez  que  a  DC  está  associada  a  alguns  sin-
tomas/diagnósticos  psiquiátricos  e  reduziu  a  qualidade  de  vida.  São  necessários  estudos
adicionais para  determinar  os  fatores  que  podem  reduzir  os  sintomas  psiquiátricos.  Está  claro
que esses  estudos  contribuiriam  com  novas  abordagens  para  melhorar  o  diagnóstico,  o  trata-
mento e  a  qualidade  de  vida.
© 2016  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Este e´ um  artigo
Open Access  sob  uma  licenc¸a  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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eliac  disease  (CD)  is  a  chronic,  inﬂammatory,  immune-
ediated  disease  characterized  by  persistent  intolerance
f  the  small  intestines  to  gliadin.1 Its  prevalence  is  approxi-
ately  1%  in  most  countries  of  the  world.  The  manifestations
f  CD  can  be  divided  into  gastrointestinal  symptoms  and
xtraintestinal  symptoms.  The  diagnosis  depends  on  gluten-
ependent  symptoms,  CD-speciﬁc  antibody  levels,  the
resence  of  human  leukocyte  antigen  (HLA-DQ2)  and/or
LA-DQ8,  and  characteristic  histological  changes  in  the  duo-
enal  biopsy.  In  the  presence  of  high  antibody  levels,  the
iagnosis  of  CD  may  be  based  on  a  combination  of  symptoms,
ntibodies,  and  HLA,  thus  omitting  the  duodenal  biopsy.
ompliance  with  a  gluten-free  diet  (GFD)  is  monitored  by
ndomysium  antibody  (EMA)  status.2 The  treatment  consists
f  removing  gluten  from  the  diet  throughout  life.3 Just  like
ther  chronic  diseases,  CD  affects  physical,  mental,  and
ocial  life,  as  well  as  the  health-related  quality  of  life  of
hildren.4
A  number  of  studies  have  investigated  the  effect  of  CD
n  quality  of  life  and  psychopathology.  Although  the  preva-
ence  of  major  depressive  disorder,  dysthymic  disorders,  and
djustment  disorders  varies  between  10  and  80%,  they  are
he  most  common  psychiatric  disorders  (PD)  in  adults  and
hildren  with  CD.5 The  basic  factor  focused  on  in  those  stud-
es  was  the  quality  and  degree  of  adherence  to  the  GFD.  It  is
nown  that  lifelong  GFD  increases  perception  of  well-being
nd  positive  feelings  in  some  domains,  and  decreases  those
erceptions  in  some  other  domains.6 In  conclusion,  children
a
c
w
cith  CD  trying  to  adapt  GFD  are  at  risk  for  psychological
isorders.
Most  of  the  studies  in  the  literature  that  investigated  psy-
hopathology  and  quality  of  life  were  conducted  on  adults,
nd  the  data  on  children  are  scarce.7 The  present  study
imed  to  screen  children  with  CD  for  PD,  determine  possible
actors  that  predict  psychopathology,  and  analyze  health-
elated  quality  of  life  and  the  possible  factors  that  affected
he  quality  of  life  in  those  children.
ethods
amples
his  cross-sectional  study  was  carried  out  with  ﬁfty-two
atients  who  were  formerly  diagnosed  with  CD  recruited
rom  the  Department  of  Pediatric  Gastroenterology,  Emel-
ehmet  Tarman  Children  Hospital  in  Kayseri,  Turkey,
etween  January  and  March  2016.  The  diagnosis  of  CD  was
ased  on  the  criteria  outlined  by  the  European  Society
or  Pediatric  Gastroenterology,  Hepatology,  and  Nutrition.8
iopsies  of  the  small  intestine  were  performed  for  all
atients  with  a  positive  serum  EMA  test  and  all  biopsy
pecimens  were  evaluated  according  to  the  modiﬁed  Marsh
riteria.  All  celiac  patients  had  Type  III-c  enteropathy
ccording  to  Marsh’s  criteria.  Exclusion  criteria  included  any
hild  less  than  8  years  or  more  than  12  years  of  age;  those
ho  did  not  have  a  comorbid  disease  such  as  an  IgA  deﬁ-
iency,  diabetes  mellitus  type  1,  or  Down  syndrome;  and
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those  on  GFD  for  less  than  six  months.  The  study  sam-
ple  was  chosen  among  children  between  the  ages  of  8--12
years,  which  represented  the  period  that  children  begin
school  and  leave  the  Oedipal  stage.  Thus,  they  experience
and  try  to  handle  social  and  academic  stresses.  In  order
to  determine  the  effect  of  compliance  to  GFD,  the  celiac
group  was  subdivided  into  a  dietary  compliant  group  and  a
dietary  noncompliant  group  according  to  serum  EMA  levels.
Forty  age-  and  sex-matched  healthy  children  who  did  not
have  any  gastrointestinal  disorder  or  PD  and  admitted  to  the
Emel-Mehmet  Tarman  Children  Hospital  for  various  reasons
were  included  as  controls.  All  of  controls  had  a  negative
serum  EMA  test.  All  characteristics  including  age,  gender,
symptoms,  weight,  height,  body  mass  index  (BMI),  serum
EMA  level,  and  family  characteristics  (number  of  household
members,  socioeconomic  status,  PD  in  the  history)  were
evaluated.
In  the  second  step  of  the  study,  all  patients  included  in
the  study  were  examined  by  the  child  psychiatrist.  All  parti-
cipants  were  given  the  Schedule  for  Affective  Disorders  and
Schizophrenia  for  School  Age  Children  --  Present  and  Lifetime
Version  -- Turkish  Version  (K-SADS-PL-T),  a  semi-structured
diagnostic  tool.  They  were  also  given  the  Pediatric  Quality
of  Life  Inventory  (PedsQL)  8--12  age  group  and  a  sentence
completion  test,  and  the  parents  were  interviewed  to  obtain
information  about  their  children.  In  addition,  the  authors
completed  the  sociodemographic  data  form.  The  study  was
approved  by  the  Ethics  Committee  for  Non-invasive  Clin-
ical  Research  of  Kayseri  Training  and  Education  Hospital,
under  No.  2016/49.  All  participants  provided  their  written
informed  consent,  and  participated  in  the  study  voluntarily.
Data  collection  tools
K-SADS-PL
This  is  a  semi-structured  scale  developed  by  Kauffman
et  al.  to  screen  psychopathology  in  children  and  adolescents
between  the  ages  of  6  and  18  years.9 In  this  scale,  psy-
chopathology  is  investigated  by  combining  the  data  obtained
from  the  parents  and  the  child.  The  psychopathologies
included  in  the  scale  include  mood,  psychosis,  anxiety,  dis-
ruptive  behavior  disorder,  elimination  disorders,  eating  and
tic  disorders,  and  alcohol  and  substance  abuse.  Reliability
and  validity  of  the  K-SADS-PL  in  Turkish  was  veriﬁed  by  Gök-
ler  et  al.10
PedsQL
This  is  a  general  quality  of  life  tool  used  in  2--18  year-
old  children  and  adolescents.11 Emotional  functioning  score
(EFS),  social  functioning  score  (SoFS),  school  functioning
score  (ScFS),  total  physical  health  score  (TPhHS),  total  psy-
chosocial  health  score  (TPsHS),  and  total  scale  score  (TSS)
are  used  in  the  scale.  A  5-point,  Likert-type  scoring  scale  is
used  in  the  scale  (0  =  never,  1  =  almost  never,  2  =  sometimes,
3  =  often,  4  =  almost  always).  The  scores  obtained  from  the
items  are  linearly  transformed  into  a  value  between  0  and
100  (0  =  100,  1  =  75,  2  =  50,  3  =  25,  4  =  0).  The  quality  of  life
increases  as  the  scores  increases  from  0  to  100.12 The  relia-
bility  and  validity  of  the  PedsQL  for  ages  8--12  and  for  ages
13--18  in  Turkish  was  studied  by  Cakin  Memik  et  al.,  and  8--12
year-old  form  was  used  in  this  study.13
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eier  sentence  completion  test
eing  one  of  the  projection  techniques,  this  test  has  a
ide  usage  area.  It  has  two  forms;  Form  A,  which  is  suit-
ble  for  children,  can  be  applied  to  ages  8--16.  Via  this
est  the  individuals  project  their  interests,  feelings,  behav-
ors,  wishes,  sadness,  and  the  other  important  personality
eatures  against  an  unclear  stimulant.  Thus,  conscious  and
nconscious  emotions  and  ideas  can  be  obtained  from  the
ndividual.  With  this  test,  problems  seen  frequently  in  envi-
onments  like  school  and  the  home  can  be  detected.
ociodemographic  data  form
ia  this  data  form,  prepared  by  the  authors,  the  name
optional),  age,  sex,  and  the  number  and  the  identity  of
ousehold  members  were  identiﬁed  by  asking  the  partici-
ant  or  their  family.  In  this  form,  the  socioeconomic  level
as  determined  in  accordance  to  income  of  the  family.  An
ncome  three-fold  or  more  of  minimum  wage  was  consid-
red  as  a  good,  an  income  between  minimum  wage  and
hree-fold  of  minimum  wage  was  considered  as  a  moderate,
nd  an  income  at  the  level  of  minimum  wage  or  less  was
onsidered  as  low  socioeconomic  level.  Their  history  was
ssessed  regarding  any  previous  diagnosis  of  PD,  the  pres-
nce  of  PD  in  family,  and  any  information  related  CD  such
s  date  of  diagnosis,  body  weight,  height,  primary  gastroin-
estinal  symptoms,  and  the  compliance  with  the  GFD.
tatistical  analysis
he  data  were  analyzed  with  SPSS  version  16.0  (SPSS  Inc.
eleased  2007.  SPSS  for  Windows,  version  16.0.  IL,  USA).
escriptive  statistics  were  presented  as  mean,  standard
eviation,  and  percent.  Student’s  t-test  for  independent
amples  was  used  to  determine  the  signiﬁcance  of  the  inter-
roup  differences  for  quantitative  variables  with  normal
istributions.  Qualitative  variables  were  compared  with  the
hi-squared  and  Fisher’s  exact  tests.  The  normality  of  the
istribution  of  data  was  analyzed  with  the  Shapiro--Wilk
est.  It  was  determined  that  the  subscale  scores  of  PedsQL
ere  not  distributed  normally,  and  Spearman’s  correlation
nalysis,  Mann--Whitney,  chi-squared,  and  Kruskal--Wallis
ests  were  used  to  compared  the  data  without  normal
istributions.  A  p-value  of  less  than  0.05  was  considered
igniﬁcant.
esults
his  study  included  52  children  with  CD  between  the  ages  of
--12  years,  and  40  healthy  children  in  the  same  age  group.
he  mean  age  of  the  celiac  group  was  10.36  ±  0.36  years,
nd  31  (59%)  were  females.  The  mean  age  of  the  control
roup  was  10.35  ±  0.46  years  and  24  (60%)  were  females.  CD
as  diagnosed  at  a  mean  age  of  6.4  ±  2.2  years.  At  the  diag-
osis,  the  most  frequent  sign  was  chronic  gastrointestinal
ymptoms,  which  included  chronic  diarrhea  and  abdominal
ain  in  36  (69%),  followed  by  failure  thrive  in  16  (30%).
ixteen  of  the  patients  had  a  decreased  BMI  at  diagnosis
BMI  z-score  <−1).  The  mean  duration  of  follow  up  was
.94  ±  1.10  years.  Nine  (17%)  patients  with  a  decreased  BMI
t  diagnosis  increased  their  BMI  after  adherence  to  a  GFD,
n  addition  to  22  (42%)  patients  who  had  worse  compliance
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Table  1  Sociodemographic-  clinic  characteristics  of  the  study  and  the  control  groups.
Study  group  (n  =  52)  Control  group  (n  =  40)  p
Age  (years)  (mean  ±  SDa,  min--max)  10.36  ±  0.36  (8--12)  10.35  ±  0.46  (8--12)  0.700
Gender (Female/male,  %) 31/21  (59%/41%) 24/16  (60%/40%)  0.650
Household members  (mean  ±  SD)  4.66  ±  1.22  4.46  ±  0.97  0.088
Height (cm;  mean  ±  SD)  129.50  ±  8.67  134.42  ±  7.89  0.176
Weight (kg;  mean  ±  SD)  27.05  ±  8.85  33.57  ±  8.22  0.491
BMI (kg/m2;  mean  ±  SD)  16.02  ±  1.07  16.95  ±  1.14  0.627
Age at  ﬁrst  diagnosis  (years;  mean  ±  SD)  6.4  ±  2.2
Duration  of  follow  up  (years;  mean  ±  SD)  3.94  ±  1.10
Adherence  to  gluten-free  diet  (n,%)b
Good  adherence 16  (30%)  --
Poor adherence 36  (70%)
Socioeconomic  level  (n,%)
Low  10  (19%)  8  (20%)  0.79
Moderate 37  (82%)  28  (70%)
High 5  (9%)  4  (10%)
Parent education  (maternal--paternal,  n,  %)
Elementary  school  8  (16%)--7  (13%)  6  (15%)--6  (15%)  0.842c
Middle  school  35  (67%)--28  (53%)  25  (62%)--24  (60%)  0.322d
High  school  9  (17%)--17  (34%)  9  (23%)--10  (25%)
a Standard deviation.
b Good adherence to diet: the patients with a serum endomysium antibody (EMA) level <20 RU/mL.
p and controls for maternal education status.
p and controls for paternal education status.
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Table  2  Mean  Pediatric  Quality  of  Life  Inventory  (PedsQL)
subscale  scores  for  the  study  and  control  groups.
Study  group
(n  =  52)
Control  group
(n =  40)
p
EFS  82.5  (0--100)a 90  (0--100)a 0.003
SoFS 97.5  (50--100)a 90  (70--100)a 0.024
ScFS 90  (45--100)a 100  (80--100)a 0.000
TPhHS 79.68  (34.37--100)a 100  (75--100)a 0.005
TPsHS 90  (41.65--100)a 90  (76.66--100)a 0.039
TSS 87.50  (44.56--100)a 92.30  (84.78--100)a 0.000
EFS, emotional functioning score; SoFS, social functioning score;
ScFS, school functioning score; TPhHS, total physical health
score; TPsHS, total psychosocial health score; TSS, total scale
score.
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ac There were no signiﬁcant differences between the celiac grou
d There were no signiﬁcant differences between the celiac grou
ith  a  GFD  (non-strict  diet  or  some  gluten),  who  still  suf-
ered  chronic  gastrointestinal  symptoms.  The  mean  serum
MA  level  was  140  RU/mL  (0--760)  in  children  with  CD,  and
6  (30%)  of  them  adhered  to  GFD  well;  on  the  other  hand,  all
f  the  controls  had  a  negative  serum  EMA  test.  PD  were  iden-
iﬁed  in  six  (11%)  families  in  celiac  group  and  in  three  (7%)
amilies  in  the  control  group,  and  there  was  no  signiﬁcant
ifference  between  the  celiac  and  control  groups  (p  >  0.05).
he  mean  number  of  household  members  (4.66  ±  1.22  vs.
.46  ±  0.97,  p  >  0.05)  was  not  signiﬁcantly  different  between
eliac  group  and  controls.  As  for  parents,  fathers  were  an
verage  of  36.6  years  and  the  mothers  of  32.3  years,  and  it
as  also  observed  that  35  (67%)  of  the  children’s  mothers
nd  28  (53%)  of  their  fathers  had  graduated  middle  school  in
he  celiac  group.  Table  1  shows  that  there  were  no  signiﬁ-
ant  differences  between  celiac  group  and  controls  for  age,
ender,  height,  BMI,  and  family  characteristics  (p  >  0.05).
When  the  mean  subscale  scores  of  PEDSQL  were  taken
nto  consideration  in  children  with  CD,  it  was  observed  that
PhHS  was  79.68,  EFS  was  82.50,  SoFS  was  97.50,  ScFS  was
0,  TPsHS  was  90,  and  TSS  was  87.50,  while  those  scores
ere  100,  90,  90,  100,  90,  and  92.30  in  the  control  group,
espectively.  The  PedsQL  subscale  scores  (Table  2) were  sig-
iﬁcantly  lower  in  children  with  CD  (p  <  0.05).
The  effects  of  sociodemographic  variables  on  subscale
cores  of  PedsQL  were  analyzed.  Mean  TPhHS  and  EFS  scores
ere  signiﬁcantly  lower  in  girls  with  CD  compared  to  boys
ith  CD;  however,  there  were  no  differences  for  mean  SoFS,
cFS,  TPsHS,  or  TSS  scores.  The  children  with  CD  were
ivided  into  three  groups  according  to  their  income  levels
low  --  medium  --  high),  and  they  did  not  show  any  signiﬁ-
ant  differences  for  PedsQL  subscale  scores  (p  >  0.05).  The
c
s
w
(a Median (min--max).
hildren  with  CD  were  divided  into  two  groups:  those  adher-
ng  well  to  GFD,  and  those  adhering  poorly  to  GFD;  no
igniﬁcant  differences  were  found  between  those  two  groups
or  mean  PedsQL  subscale  scores  (p  >  0.05).  The  correlation
nalysis  performed  to  analyze  the  correlation  of  the  duration
f  the  disease  with  PedsQL  subscale  scores  revealed  insignif-
cant  negative  correlations  of  disease  duration  with  TPhHS,
cFS,  and  TSS  (r:  −0.362,  p  =  0.08;  r:  −0.300,  p  =  0.031;
nd  r:  −0.313,  p  =  0.025,  respectively).  Table  3  shows  the
hildren  with  a  PD;  those  without  a  PD  did  not  show  any
igniﬁcant  differences  for  mean  PedsQL  subscale  scores
hen  the  patients  with  CD  were  taken  into  consideration
p  >  0.05).
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Table  3  Effects  of  sociodemographic-clinical  variables  on  the  Pediatric  Quality  of  Life  Inventory  (PedsQL)  subscale  scores  in
children diagnosed  with  celiac  disease.
EFS  SoFS  ScFS  TPhHS  TPsHS  TSS
Psychiatric  diagnosis
Present  85  100  90  75  90.8  85.4
Absent 75  95  87.50  84.30  86.81  84.7
p 0.519  0.206  0.514  0.755  0.433  0.219
Gender
Male 85  100  95  87.5  90  90.12
Female 75  95  90  75  88.3  83.69
p 0.040a 0.897  0.488  0.032a 0.167  0.107
Adherence to  gluten-free  dietb
Good  adherence  72.5  95  87.5  70.3  85  80.43
Poor adherence  85  100  90  84.3  90.8  85.80
p 0.414  0.464  0.425  0.052  0.433  0.219
Socioeconomic  level
Low  87.5  100  92.5  78.12  92.49  84.85
Moderate 80  95  90  83.5  90  84.7
High 70  100  90  84.37  85  83.69
p 0.650  0.137  0.951  0.703  0.763  0.979
Duration of  diseasec
r  −0.249  0.036  −0.300  −0.362  −0.240  −0.313
p 0.755  0.798  0.031a 0.008a 0.875  0.025a
EFS, emotional functioning score; SoFS, social functioning score; ScFS, school functioning score; TPhHS, total physical health score;
TPsHS, total psychosocial health score; TSS, total scale score.
a p < 0.05.
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c Spearman’s correlation analysis.
There  were  no  PD  in  26  (50%)  of  the  children  with  CD.  On
the  other  hand,  ten  (19%)  had  depression,  six  had  (12%)  anxi-
ety  disorder,  ﬁve  had  (9%)  adjustment  disorder,  two  (4%)  had
concomitant  depression  and  anxiety  disorder,  and  three  (6%)
had  concomitant  adjustment  disorder  and  anxiety  disorder.
The  effects  of  sociodemographic  variables  on  presence
of  psychopathology  were  analyzed  in  Table  4.  There  were
no  signiﬁcant  differences  for  sociodemographic  variables
between  patients  with  a  psychiatric  diagnosis  and  those
without  a  psychiatric  diagnosis  (p  >  0.05).
Discussion
In  this  study,  the  authors  investigated  quality  of  life,  psy-
chopathology,  and  the  probable  factors  associated  with  both
concepts,  and  found  that  all  subscale  scores  of  PedsQL  we
signiﬁcantly  lower  in  the  study  group.  In  this  regard,  it  was
concluded  that  CD  impaired  quality  of  life  by  decreasing
functionality  in  social  relations,  emotional  life,  and  phys-
ical  health.  It  was  also  found  that  at  least  one  psychiatric
diagnosis  was  present  in  half  of  the  cases.
Interesting  results  were  reported  in  the  literature  regard-
ing  quality  of  life  and  psychopathology  in  children  with  CD.
Peters  et  al.  reported  that  exposure  to  gluten  resulted  in
depressive  symptoms  even  though  it  did  not  result  in  gas-
trointestinal  symptoms  in  patients  with  non-celiac  gluten
sensitivity,  which  might  explain  why  the  patients  with  non-
celiac  gluten  sensitivity  felt  better  with  a  GFD.14 A  study
q
s
i
cy (EMA) level <20 RU/mL.
ollowed  up  nine  adolescents  with  CD  between  the  ages  of
2  and  16  years  for  six  months  on  a  monthly  basis  with
he  K-SADS-PL  and  a child  behavior  control  list,  and  mea-
ured  serum  amino  acid  and  antibody  levels  before  and  after
FD.  The  authors  diagnosed  three  adolescents  with  major
epressive  disorder,  two  adolescents  with  disruptive  behav-
or  disorder,  and  one  adolescent  with  a  learning  difﬁculty;
owever,  they  did  not  ﬁnd  any  PD  in  four  (44%)  patients.  In
he  same  study,  it  was  reported  that  the  tryptophan  levels  of
he  adolescents  were  low  before  GFD,  and  psychiatric  symp-
oms  decreased  and  serum  tryptophan  levels  increased  three
onths  after  starting  the  diet.15 Those  results  by  Pynnönen
t  al.  indicate  that  the  most  important  factor  for  the  high
sychiatric  diagnosis  prevalence  in  the  present  study  was  the
ow  adherence  rate  to  GFD.  Wagner  et  al.  performed  a  study
o  investigate  the  effects  of  adherence  to  GFD  on  quality  of
ife  on  283  adolescents  with  CD  and  82  healthy  controls.
he  authors  did  not  ﬁnd  any  difference  between  the  ado-
escents  that  adhered  to  the  diet  and  the  healthy  controls
or  quality  of  life  and  well-being;  however,  the  adolescents
ho  did  not  adhere  diet  had  worse  quality  of  life;  they  felt
ick,  had  more  psychiatric  problems,  and  had  more  prob-
ems  in  school.  In  the  same  study,  it  was  emphasized  that
dherence  to  the  diet  was  the  main  factor  for  an  optimal
uality  of  life,  and  those  with  low  adherence  to  the  diet
hould  have  psychological  support.16 Those  data  show  the
mportance  of  adherence  to  GFD  in  order  to  decrease  psy-
hiatric  diagnosis/symptoms.  Although  the  low  compliance
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Table  4  Effects  of  sociodemographic-clinical  variables  on
the presence  of  psychopathology  in  children  diagnosed  with
celiac disease.
Presence  of  a
psychiatric
diagnosis
(n =  26)
Absence  of  a
psychiatric
diagnosis
(n  =  26)
p
Gender  (n)
Male  11  10
0.780Female  15  16
Adherence  to  gluten-free  diet  (n)a
Good  adherence 7  9
0.535Poor adherence 19  17
Socioeconomic  level  (n)
Low  7  3
0.290Moderate  16  21
High  3  2
Duration  of  diseaseb
1--3  years  14  16
0.8004--7 years  12  10
a Good adherence to diet: patients with a serum endomysium
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b Spearman’s correlation analysis.
ith  GFD  and  the  high  prevalence  of  psychiatric  diagnoses
re  notable  in  the  present  study,  the  degree  of  the  compli-
nce  with  GFD  was  not  directly  correlated  with  the  presence
r  absence  of  a  psychiatric  diagnosis.  Even  when  possible
ariants  (sex,  duration  of  disease)  were  examined,  a  direct
orrelation  could  not  be  shown.  Therefore,  to  evaluate  the
otential  effect  of  low  GFD  compliance  on  the  appearance
f  psychopathology,  a  larger  study  sample  may  be  needed.
The  most  frequently  diagnosed  disease  was  depression
23%)  in  this  study;  however,  the  rates  of  anxiety  (22%)
nd  adjustment  (15%)  disorders  were  also  high  when  the
omorbid  diagnoses  were  taken  into  consideration.  From
nother  point  of  view,  low  rate  of  adherence  to  GFD  may
ean  more  exposure  to  gluten,  and  hence  more  psychiatric
igns/diagnoses.  Although  the  etiopathogenesis  of  psychi-
tric  signs/diagnoses  observed  in  CD  is  not  clear,  tryptophan
eﬁciency  due  to  malabsorption  in  patients  with  poor  adher-
nce  to  diet  may  cause  a  hyposerotonergic  state  in  the
entral  nervous  system.17--20 Another  important  factor  is  psy-
hosocial  stress  related  to  CD  and  GFD.21--23 Not  being  able
o  dine  out,  difﬁculty  to  ﬁnd  gluten-free  foods,  and  incon-
enience  in  school  and  social  life  result  in  isolation  and
tigmatization.  Those  may  cause  low  self-esteem,  and  con-
titute  risk  factors  for  psychopathology.24,25 In  accordance
ith  the  literature  and  in  conjunction  with  the  high  preva-
ence  of  psychopathology  seen  in  the  present  study,  the
tatements  that  indicated  low  self-esteem  in  sentence  com-
letion  test  were  as  follows:  ‘‘unfortunately  I  am  a sick
erson,’’  ‘‘I  wish  I  was  not  sick,’’  ‘‘I  don’t  understand  why
 am  sick,’’  and  ‘‘I  never  forget  that  I  am  sick.’’
An  interesting  point  in  this  study  is  that  emotional
unctionality  and  physical  health  were  affected  more  in
irls.  Supporting  those  data,  all  patients  diagnosed  with
epression  were  girls  in  the  study  that  investigated  nine PRESS
Sevinc¸  E  et  al.
dolescents  with  CD.15 Various  studies  have  reported  higher
nxiety  levels  in  women  diagnosed  with  CD26,27,28 and  some
thers  indicated  that  emotional  well-being  signiﬁcantly
mproved  with  GFD  in  women.22 Studies  conducted  on  adults
howed  that  duration  of  disease  was  another  factor  that
ould  affect  the  quality  of  life.  Barratt  et  al.  did  not  show
 correlation  between  duration  of  disease  and  quality  of
ife.29 On  the  other  hand,  Roos  et  al.  did  not  ﬁnd  any  dif-
erence  between  patients  with  CD  who  had  been  treated  for
en  years  and  the  control  group.30 Contradictory  results  may
e  explained  by  the  differences  in  adherence  to  GFD.  It  is
lear  that  patients  with  low  adherence  to  GFD  will  become
orse,  both  regarding  physical  and  psychological  well-being.
n  the  present  study,  the  rate  of  adherence  to  diet  was  low,
nd  physical  health,  school  life,  and  emotional  functionality
cores  decreased  as  the  duration  of  the  disease  increased.
This  study  has  some  limitations.  First,  it  was  cross-
ectional,  and  there  was  no  prospective  follow-up.
herefore,  there  are  no  data  concerning  how  the  ther-
peutic  interventions  of  the  child  psychiatrist  affected
dherence  to  diet,  quality  of  life,  and  frequency  of  psy-
hopathology.  In  addition,  the  small  number  of  the  patients
ncluded  prevents  generalization  of  the  results.  No  relation
as  found  between  high  diagnosis  prevalence  and  the  inves-
igated  variants,  and  this  may  be  due  to  the  small  size  of  the
tudy  sample.
In  conclusion,  this  study  showed  impaired  quality  of  life
nd  increased  rate  of  psychopathology  in  children  with  CD.
hen  the  possible  factors  that  cause  these  results  were
nvestigated,  it  was  found  that  these  outcomes  are  related
ith  being  female  and  the  decrease  in  some  parts  of  quality
f  life  due  to  the  duration  of  the  disease.  On  the  other  hand,
ccording  to  these  ﬁndings,  both  impaired  quality  of  life  and
ncreased  psychopathologies  were  not  related  with  worse
ompliance  with  a  GFD.  From  this  point,  further  prospec-
ive  studies  with  larger  sample  size  are  needed  to  determine
he  factors  that  affect  quality  of  life  and  high  frequency
f  psychopathology  in  patients  with  CD.  The  present  study
ndicates  that  children  and  adolescents  diagnosed  with  CD
hould  be  followed  up  by  a  child  psychiatrist  for  a  successful
dherence  to  diet,  and  hence  an  optimal  quality  of  life  and
ental  health.
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